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Managing the complexity of the democratic backsliding problem with 

root cause analysis and feedback loop modeling 

A precipitous backward slide from democracy to authoritarianism is underway. However, 

despite decades of effort, we lack a comprehensive theory explaining why the problem 

occurs, why past solution strategies have failed, and why different future solution 

strategies would have a high probability of success. We argue this is because of the 

extreme complexity of the problem. Fortunately, problems of high complexity have long 

been analytically solved by industry. At the core of their approach lie two powerful tools: 

root cause analysis, supported by feedback loop modeling. These tools offer considerably 

more analytical power for complex problems than statistical analysis, the current leading 

tool of political scientists. The article reviews the methodology behind these two tools, 

demonstrates how they can be applied, and offers suggestions for further research.  

Keywords: democratic backsliding; authoritarianism; complex systems; systems thinking; 

root cause analysis; feedback loops; system dynamics; agent-based modeling 

Introduction 

After centuries of democracyôs long fitful rise as an alternative to autocracy, capped by 

collapse of the Soviet Union in 1991, Fukuyama1 famously declared ñthe end of historyò 

had arrived: Liberal democracy had (supposedly) proven itself superior to all other forms 

of government and would eventually become the universal norm, based on the widespread 

assumption that high economic development requires the efficient mechanisms of liberal 

democracy.2  This optimistic prediction was shattered by arrival of a steep third wave 

autocratization beginning around 1994.3  

The topic of ñwhy democracies break downò has drawn ñhuge amounts of 

attentionò from scholars.4  However, despite this effort, Waldner and Lust found ñwe lack 

theories to explain backsliding, though we have long engaged in a perhaps interminable 

debate about the causes of democratic transitions, democratic breakdowns, authoritarian 

resilience, and democratic consolidationò.5  Specifically, ñthere is a lack of work on the 

question of under which circumstances might instability ariseò.6 Our own review found 

many insights, but no comprehensive explanation and thus no clear path to analytical 

solution. This is the theory gap. 

Our research question is thus: WHY is democracy susceptible to backsliding? We 

wish to make only a small solid advance, which necessarily limits research scope. We do 

not seek to explain the timing or causes of the three waves of autocratization, nor the 

ascent of democracy. We address only the case where reasonably fair elections prevail. 

However, the history of the problem points to a deeper question: WHY has such 

prolonged effort by such capable scholars not led to a satisfactory theory by now? Based 

on our research, we conclude the primary reason is the extreme complexity of the 

backsliding problem, which includes eight billion people, over 180 nations, and thousands 
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of political executives over the history of modern democracy. To merely measure 

problems symptoms requires over 27 million data points covering over 450 indicators in 

one of the leading democracy indexes, that of V-Dem.7 High problem complexity vastly 

exceeds the analytical capability of current political science methods. This is the method 

gap, which has caused the theory gap.  

Fortunately, problems of extreme complexity have long been solved by industry. 

The leading tool is root cause analysis (RCA). Examples of mature RCA-based processes 

are Total Quality Management, Lean Production, ISO 9000, NASAôs Root Cause Analysis 

Tool, Six Sigma, and MECE issue trees. Six Sigma, the worldôs leading quality control 

process, is used by 100% of aerospace, motor vehicle, electronics, and pharmaceutical 

companies in the Fortune 500.8 MECE issue trees9 are the primary problem-solving tool 

for the worldôs top three management strategy consultancies: McKinsey, Bain, and BCG. 

RCA at its most basic level is generic. For difficult problems it must be wrapped 

with a process that fits the problem, such as the mature RCA-based processes listed above. 

Surveying the literature, we found no RCA-based method was available for difficult large-

scale social problems so we were compelled to develop one, a common occurrence on 

novel classes of problems. For example, ñAfter extensive review, NASA found that none 

of the commercially available tools and methods would support a comprehensive root 

cause analysis of all the unique problems and environments NASA faces,ò causing NASA 

to create RCAT, their own Root Cause Analysis Tool.10 

For our problem class we created a tool called social force diagrams, described 

later. To supplement the diagrams, we employed feedback loop simulation modeling using 

system dynamics. These tools allowed us to identify the essential causal structure of the 

backsliding problem, which contains the all-important main root cause and the high 

leverage point for resolving it. We then, on a preliminary basis, validated the analysis by 

confirming existence of the main root cause and high leverage point with a controlled 

experiment.  

While we are far from a complete explanation of the backsliding problem, we feel 

we have identified the backbone of the problem, in terms of the strategy needed to find 

and resolve the problemôs main root cause. The method and results described here, we 

sincerely hope, will illustrate to political scientists that there is a potentially stronger 

approach to problem analysis than statistical analysis.  

The remainder of the article reviews the theory gap, describes a suitable method 

based on RCA and feedback loop modeling, presents method application results, and ends 

with conclusions and suggestions for further research. 

Theories of backsliding 

Review of the backsliding literature is divided into three parts: The review of 

Waldner and Lust in 2018, our own review, and the 2022 theory-building project of V-

Dem which included an exhaustive review of the causal literature.  

In 2018 Waldner and Lust11 surveyed the literature to identify and evaluate 

theories explaining democratic backsliding. Six theory families were found. These 
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ñemphasize political agency, political culture, political institutions, political economy, 

social structure and political coalitions, and international actors.ò Each offers a different 

set of loosely related factors that could logically contribute to backsliding. None offer a 

rigorous theory, forcing Waldner and Lust to conclude that ñdespite the existence of six 

well-populated theory families, we do not have an obvious theoretical framework for 

explaining backsliding.ò  

Our own review found three more theory families and one general theory. From an 

RCA perspective, a causal theory must (at a bare minimum) identify the problem 

symptoms, intermediate causes, and root causes. Using this perspective, we created simple 

causal diagrams for each theory family (Figure 1). 

Figure 1. Cause-and-effect diagrams for Waldner and Lustôs six theory families, three additional 

families, Fukuyamaôs theory, and essential causal structure. The main point is none of the theories 

contain essential causal structure. Instead, all dwell on the superficial layer of the problem. 

The seventh theory family argues that backsliding occurs because the right solutions are 

not in place. What the right solutions are is framed in organized collections of prevention 

and response solutions. Catalogues of recommended policies tend to be mostly 

preventative, such as the Brookings Institutionôs series of Democracy Playbooks.12 The 

2021 playbook lists ten policy groups containing a total of 77 specific policies, such as 

ñCommit to protecting and deterring undue internal (domestic) and external (international) 

interference in the stages of the election process.ò An example of prevention and response 

gaps to fill is the resilience school.13 ñDemocratic resilience is the ability of a political 

regime to prevent or react to challenges without losing its democratic character. é There 

are multiple entry points to interveneé.ò Each entry point is a gap to fill with specific 

solutions.  
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The eighth theory family encompasses work on the role of misinformation in 

politics and backsliding, such as Benkler et. al.ôs study14 of network propaganda and 

Lodge and Taberôs long running project15 on motivated reasoning theory. V-Demôs latest 

Democracy Report16 notes that ñAutocratic governments increasingly use misinformation 

to shape domestic and international opinion in their favour.ò 

Fukuyama does not attempt to provide a comprehensive theory, but rather to find 

the backsliding problemôs main causes. He found three:17  

(1) A polarizing divide based on identity politics. The left represents oppressed 

minorities and those who believe in quality of life for all. The right represents 

intolerant populist nationalism, based on ethnic superiority and belief that ñour 

country is being taken over by a cabal of immigrants, foreign competitors, and 

elites who are complicit in the theft.ò 

(2) Appearance of the global internet and social media. The right exploits reinforcing 

feedback loops that reward ñconspiracy stories and fabricated informationò more 

than the truth and encourage echo chambers of confirmation bias. 

(3) The decline in authority of trusted traditional social institutions (like large news 

organizations) for facts and news. The void has been filled by social media, which 

is much less trustworthy.  

While the first cause falls into the fifth  theory family, the second and third causes 

do not fit any theory family. Yet they offer a powerful partial explanation for backsliding.  

The ninth theory family is well-described by Gerring18 as part of his examination 

of long-term structural causes. Long-term non-cultural forces like geography must be 

considered even though they cannot be changed, since they affect economic development, 

which in turn affects predisposition to democracy.  

We found only one comprehensive analysis and theory, V-Demôs study of Why 

Democracies Develop and Decline, published in book form in 2022.19 The study utilizes 

V-Dem data and ñis the most authoritative and encompassing empirical analysis of the 

causes of democratization and reversals.ò (italics added)  

Before a final chapter on summary theory, the study divides research on potential 

causes of the bookôs title, Why Democracies Develop and Decline, into five chapters. 

These correspond to the theory families of Figure 1. The chapters are geography and 

demographics (Geography is family 9. Demographics fits family 5.), international 

influences (family 6), economic factors (family 4), political institutions and democracy 

(family 3), and social forces and civil society with consideration of contentious politics 

(family 2 and 5). 

  

  



6 

 

Evaluation of theories under the lens of root cause analysis (RCA) 

How RCA works 

The standard method for solving difficult business problems is some version of 

RCA, since all causal problems arise from their root causes. A causal problem occurs 

when problem symptoms arise from one or more root causes, each of which must be 

resolved (rectified) to solve the problem. Examples are illness or a car that wonôt start. 

Examples of non-causal problems are math problems, scientific discovery, information 

search, and puzzle solving. Because all causal problems arise from their root causes, RCA 

is the basic process all of us follow when solving a causal problem, whether RCA 

terminology is used or not. RCA employs hundreds of supporting tools and techniques, 

including many forms of statistical analysis.20 

A root cause is the deepest cause in a causal chain (or the most basic cause in a 

feedback loop structure) that can be resolved with practical solutions, without side effects 

that create other equal or bigger problems. Resolved means the problem will probably not 

recur due to that root cause. If no resolvable root cause can be found, the problem is 

unsolvable. If this is the case, problem definition can sometimes be relaxed to make the 

problem solvable, such as raising the maximum allowable global temperature rise for the 

climate change problem to make that problem solvable. RCA is the systematic practice of 

finding, resolving, and preventing recurrence of the root causes of causal problems.21 

Root causes are found by applying some form of the Five Whys method.22  Starting 

at problem symptoms, the analyst asks ñWHY does this occur?ò until the root causes are 

found. This reveals the causal chain (or the feedback loops structure in more complex 

problems) running from symptoms to intermediate causes to root causes. For difficult 

problems this requires asking why many times.   

Theory families 

Drawing a simple cause-and-effect diagram (Figure 1) for theory families found in 

the literature allows them to be more easily evaluated. While all have useful concepts, 

none attempt to explicitly find the problemôs essential causal structure, which would 

include the problemôs important intermediate and root causes. Instead, all are collections 

of related factors and plausible intermediate (proximate) causes loosely connected by 

problem stories. Their conclusions are intuitively derived, causing ten strikingly different 

diagrams, despite the fact that all attempt to explain the same problem. All lack a viable 

path to solution. See the appendix for evaluation of each of the theories. 
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The path diagram of the V-Dem study 

This is the only theory based on an exhaustive literature review and comprehensive 

analysis that we are aware of at this time, so it is examined at length.  

The final chapter synthesizes previous chapter findings into a comprehensive 

theory. Path diagrams for polyarchy levels, upturn, and decline are presented. The last is 

shown. (Figure 2)  

Figure 2. ñPath diagram of determinants of downturn in polyarchy. Solid lines represent positive 

effects; dashed lines represent negative effects. Line widths are proportional to the standardized 

coefficients.ò23 Polyarchy consists of 24 factors in the Electoral Democracy Index (elected officials 

factors are excluded). Standardized coefficients and notes were added.   

Like the theories in Figure 1, the path diagram of Figure 2 lacks the backsliding problemôs 

essential causal structure. Where would you start on resolving the problemôs root causes? 

Looking ahead, compare Figure 2 to the cause-and-effect diagrams of our analysis in 

Figures 6 and 7. These provide the necessary causal structure detail to begin solving the 

problem at the root cause level, because of the comprehensive explanation of problem 

behaviour.  

The reason for this difference is that in the path diagram, the relationships are 

correlations that attempt to validate cause-and-effect. They are not the comprehensive 

hypotheses of cause-and-effect relationships used in RCA causal diagrams (such as A and 

B cause C) or the cause-and-effect equations used in feedback loop simulation models 

(such as A x B = C).  

In difficult complex problems, highly detailed cause-and-effect structures are 

required to identify a problemôs essential causal structure and especially its high leverage 
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points. ñPath analysis is intended not to discover causes but to shed light on the tenability 

of the causal model formulated by a researcher. é Finding a significant fit of a path model 

to a data set does not demonstrate that relationships among variables are causal, because 

causation may be made by external elements to the statistical process of path analysis.ò24 

Yet the study seeks to find ñthe causes of democratization and reversals.ò  

The study reported that ñThe most important finding [was] that anti-system 

movements contribute to downturns.ò (p248) But arrow correlations indicate the strongest 

input to Downturn is Polyarchy. That relationship would seem to be the most important 

finding, since it is the largest direct cause of backsliding. 

A rule-of-thumb for interpreting medical correlations is .9 to 1.0 very high, .7 to .9 

high, .5 to .7 moderate, .3 to .5 low, and 0 to .3 negligible.25 Those for political science are 

similar, with .20 to .30 for moderate, .10 to .20 negligible, and 0 to .10 none.26 By these 

standards the correlational strengths in the path diagram are quite low and would seem to 

offer little explanatory power.  

The path diagram was built by examining V-Dem data related to the problem of 

decline, and then teasing out a diagram based on path analysis. This inherently biases the 

diagram toward variables that have been measured. What about unmeasured variables 

that are part of the essential causal structure? They are omitted. ñOmitting structures or 

variables known to be important because numerical data are unavailable is actually less 

scientific and less accurate than using your best judgment to estimate their values.ò27 

The study authors acknowledge weaknesses. ñéit is hard to be certain we have 

specified our models correctly. There are many variables in play and the number of ways 

to combine them in path diagrams increases combinatorically with the number of 

variables. é We have relied heavily on model fit to the best specification, but perhaps too 

heavily.ò (p257, italics added) By contrast, RCA lacks the combinatorial problem, since 

the causal model is built by WHY questions, system inspection, measurement, and 

experimentation (such as with model scenarios, laboratory panels, and real-world pilot 

projects) as needed. If the simulation model is calibrated, the ease of comparing model 

scenarios to problem behaviour data is especially useful for model validation.  

Simulation modeling solves another problem expressed in the chapter: ñCausal 

identification from experimentationé is rarely a feasible strategy for assessing the 

questions asked in this book.ò (p218, italics added) RCA and feedback loop models solve 

this problem two ways: (1) By identifying a very small number of high leverage points, 

which can then be experimentally tested with laboratory and field experiments. Since this 

is such focused work it becomes quite feasible, as this paper demonstrates later with the 

Truth Literacy Training study. (2) By rapid low-cost experimentation via calibrated 

simulation modeling, as described in a later section. 

Unlike path analysis, RCA doesnôt need exact data on every relationship to reach 

highly useful conclusions, since it relies on finding the overall causal structure that makes 

sense from an RCA viewpoint, using feedback loop modeling as necessary. Relationships 

are approximated as necessary. For example, Figure 6 contains no equations or 
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correlations. The model behind Figure 7 is an uncalibrated qualitative model, so it uses 

approximated equations and constants.  

Comparing RCA to path diagrams brings to mind one of John Tukeyôs aphorisms: 

ñIt is better to have an approximate answer to the right question that an exact answer to the 

wrong question.ò28 In RCA, the right questions are a series of razor sharp WHY questions 

starting at problem symptoms. In path analysis, the unsharp question is: Given all this 

observational data about symptoms and possible causes and all this data analysis results 

(from previous chapters), what diagram makes the most causal and best fit sense? There 

are no inherently properly focused questions in this ad hoc approach to finding the right 

combinatorial instance, with the result that ñéit is hard to be certain we have specified 

our models correctly.ò 

In the path diagram, Downturn is the outcome variable and is the problemôs 

symptoms. We assume Downturn is a falling Electoral Democracy Index. Polyarchy, as an 

index of the health of electoral democracy, is problem symptoms. Yet Polyarchy is a 

lagged input to Downturn, as well as other variables that lead to input to Downturn. That 

should not be the case, as symptoms do not cause outcomes. Symptoms are outcomes. The 

analysis explains the relationship between Polyarchy and Downturn in a similar model on 

upturns with ñOne powerful direct cause of upturns is the lagged level of polyarchy.ò 

(p241) That lagged problem symptoms correlate strongly with the outcome variable 

indicates the presence of feedback loops with delays between Downturn and Polyarchy, 

which would justify the relationship. These loops are not shown or discussed. Still, 

identifying the presence of promising feedback loops to be investigated is a powerful 

contribution.  

Bellemare29 examined use of lagged explanatory variables and concluded that ñlag 

identification is almost never a solution to endogeneity problems in observational dataé 

we characterize precisely the conditions under which lagging an explanatory variable can 

achieve causal identification: these are (i) serial correlation in the potentially endogenous 

explanatory variable, and (ii) no serial correlation among the unobserved sources of 

endogeneity.ò The second means ñno dynamics among unobservables.ò We doubt the 

second condition can be met, since the highly non-linear behaviour of problem symptoms 

in Figure 8 indicates the presence of many strong feedback loops. 

 Nor can the first condition be met. For example, the first four factors in the 

Electoral Democracy Index are government censorship of media, harassment of 

journalists, media self-censorship, and media bias.30 Once backsliding begins due to 

dominance of anti-democracy parties and politicians in elections, increases in the first 

three factors cause an increase in the fourth. The fourth can then increase voter support of 

anti-democratic parties and politicians. That leads to further increases in the first three 

factors, and so, as the feedback loop goes round and round. The same loop is in play once 

democracy ascent begins due to dominance of pro-democracy actors. This loop means an 

arrow running from Downturn to Polyarchy must be added, which makes Polyarchy an 

endogenous variable, causing the first condition to not be met.  
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If feedback loops exist in the causal structure, then path analysis cannot be used to 

validate that structure (except on small portions of the structure without loops) since 

Wrightôs rules are violated. Path diagrams are directed acyclic graphs, which by definition 

must have no feedback loops. Curiously, the path diagram contains a feedback loop 

between literacy and agricultural income. Perhaps one arrow is lagged. If so, this indicates 

the presence of feedback loops driving relationship behaviour. We also note that ñFigure 

8.2 Path diagram of causes of Polyarchy levelsò (p239) contains a feedback loop. 

Polyarchy causes institutionalized parties, which causes agricultural income, which causes 

Polyarchy. 

The study found three theories we consider insightful: ñPunctuated equilibriumò 

interrupting periods of stability, a ñprotective beltò that stabilizes both democratic and 

authoritarian regimes, and three different modes (level, upturn, and downturn) of 

democratic system behaviour due to ñdifferent sets of causal factors.ò All suggest further 

productive lines of research. 

While the study has moved backsliding research forward with the above three 

theories and demonstration that synthesis of a wide range of research into a comprehensive 

explanatory theory is possible, the problems with the path diagram discussed above 

suggest that path analysis is not suitable as the top-level tool for finding the essential 

causal structure of the backsliding problem.  

Study authors acknowledge that ñlarge-N quantitative analysis has weaknessesé 

[including] it forces us to omit variables that have not been measured in our large 

sampleé. Nevertheless, we consider it the best practical way to evaluate the general truth 

of beliefs about causes of democracy and its dynamics.ò (p219, italics added) This 

conclusion, we suspect, is because political scientists are unaware of the alternative of 

RCA and feedback loop modeling.  
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The three stages of model-of-understanding maturity 

Multiple regression can produce a black box model of a problem (Figure 3). In 

black-box models, ñthe computations are hidden and relationships between the variables 

of the system can only be inferred.ò 31 Ad hoc analysis and advanced statistical analysis, 

either with large datasets or case studies, can at best create a grey box model, where some 

of the causal relationships between inputs and outputs are known or hypothesized. But a 

grey box model is so incomplete that identification of root causes in highly complex 

problems is impossible. Whatôs needed is a feedback loop modeling approach driven by 

RCA to allow construction of a glass box model, ñwhich overtly displays all [relevant] 

mechanisms and functions of the system being modelled.ò 32 A model of essential causal 

structure is the goal from the start.  

Figure 3. The three stages of model-of-understanding maturity. The theory families of Figure 1 

and the path diagram of Figure 2 are grey box models.  

 

Next, we turn our attention to how glass box models can be efficiently built, in 

order to fill the method gap. 

A method for solving difficult complex social problems 

Social force diagrams 

For our problem class we created a type of cause-and-effect diagram called social 

force diagrams (Figure 4). These use standard RCA terminology and a standard fill-in-the-

blanks template for diagramming a problemôs high-level causal structure in an efficient 

manner.  
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Figure 4. Standard social force diagram template, with an example of how the tool may be 

applied. One of historyôs most intractable problems was autocratic rule by countless warlords, 

dictators, and kings. The Autocratic Ruler Problem was eventually solved by invention of modern 

democracy, a feedback-loop-based solution. This took thousands of years and much painful trial 

and error because the root cause was unknown for so long. Once the first few countries adopted 

the solution, the benefits were so attractive that a feedback-loop-driven systemic mode change 

occurred and democracy swept most of the world.33 

Social force diagrams are organized into two layers: (1) the superficial (symptomatic) 

layer of the problem, where intermediate causes are so easy to see they are routinely 

assumed to be root causes, and (2) the deeper fundamental layer, where by understanding 

the problemôs feedback loop structure its true root causes may be found.  
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The superficial layer contains one or more intermediate causes. Some problems 

require multiple diagrams, since they contain multiple subproblems (defined by multiple 

symptoms) and thus multiple root causes. Difficult problems usually require construction 

of a feedback loop model to analyse the fundamental layer. Without analysis of the 

fundamental layer, difficult problems tend to stay stuck in the superficial layer for a long 

time, as the Autocratic Ruler Problem did for thousands of years.  

Social force diagrams are built by starting at problem symptoms and identifying 

the causal chain with ñWHY does this occur?ò questions until the root causes are found. 

As this is done, why past superficial solutions have failed is diagrammed. This is 

important knowledge, as it indicates the intermediate causes are indeed intermediate rather 

than root causes. After the superficial layer of the problem is understood, the analyst 

follows the causal chain down into the fundamental layer to find the root causes and 

fundamental solutions.  

Knowledge of the superficial layer and why past solutions failed is required for 

solving difficult problems, because as Popper34 explains (italics in the original): 

We are always learning a whole host of things through falsification. We learn not only that 

a thing is wrong; we learn why it is wrong. Above all else, we gain a new and more sharply 

focused problem, and a new problem, as we already know, is the starting point for a new 

development in science. 

After the superficial layer is built a new problem that could not be seen before 

comes into sharp focus: What is the feedback loop structure that identifies the root cause 

of the lowest intermediate cause in the superficial layer? What is the high leverage point 

for resolving the root cause? What practical solutions can push on the high leverage point 

in a manner so well-engineered that the root cause stays resolved and the mode change is 

relatively permanent? Because each question is so sharply focused, the answer landscape 

is relatively small and quickly searched.  

The four forces of social force diagrams 

Social force diagrams focus on understanding four key forces: S, F, R, and new R. 

Superficial solutions (force S) fail because force S is always less than root cause forces 

(force R), indicated on Figure 4 by S<R. By contrast, fundamental solutions (force F) can 

succeed because if the solutions are properly designed (especially their impact on 

feedback loop structure), force F can exceed force R, indicated by F>R. This leads to a 

systemic mode change, during which the old R is replaced by a new R. The new force R 

must be engineered to be strong enough to permanently hold the system in the solved 

mode, due to the way force F fundamentally changes critical feedback loop structure and 

loop dominance. 

Once all four forces are understood and all key assumptions have been measured or 

tested, the analyst has a sufficiently complete theory of the problem. Each of the four 

forces provides an explanatory tenet of the theory. This gives the standard social force 

diagram theory of problem behaviour: 
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(1) Force S. Why past solutions have failed (S<R). 

(2) Force R. Why the problem occurs (force R is unresolved). 

(3) Force F. Why fundamental solutions can be expected to succeed (F>R). 

(4) New Force R. Why the mode change will be relatively permanent. 

This suggests that any comprehensive theory of how to solve a difficult social 

problem must adequately explain all four forces. The above list thus serves as the four 

requirements for a comprehensive theory of backsliding. The theory must identify the four 

forces and explain their causal structure. None of the theories in Figures 1 and 2 meet 

these requirements. Nor does any other research we found. While this may seem like an 

excessively high set of requirements, we see no other minimum set capable of specifying 

the information needed to solve problems of this class, due to their extreme complexity.  

However, Waldner and Lust sense the third and fourth requirements. They 

concluded that: (italics added) ñDemocracy is possible only if there exists a social force 

with the incentives and the capacity to impose democracy over the objections of social 

forces with antidemocratic preferences.ò We heartily agree. That social force can be 

provided by social force F, which if properly designed solves the problem and leads to 

new social force R.  

Feedback loop modeling 

A social force diagram summarizes analysis results. For simple problems, the 

diagram alone is sufficient. For problems where complexity hides the feedback loop 

structure of any portion of the diagram, feedback loop simulation modeling is required to 

identify the essential causal structure. For this we recommend system dynamics, because 

it: ñis the one method that will allow [making] all assumptions [about causal structure] 

explicit and integrate them in a logical and testable way.ò 35 System dynamics is a 

modeling language for understanding how feedback loops cause a problemôs behaviour 

and how that behaviour can be corrected, and is widely used on complex business 

problems.36 System dynamics can be supplemented or even replaced by other forms of 

cause-and-effect modeling, such as agent-based, as long as the essential feedback loop 

structure is identified and understood. 

The fundamental principle of system dynamics states: ñThe behaviour of a system 

arises from its structure. That structure consists of the feedback loops, stocks and flows, 

and nonlinearities created by the interaction of the physical and institutional structure of 

the system with the decision-making processes of the agents acting within it.ò 37 

It follows that if problem solvers donôt understand a systemôs feedback loop 

structure, then they donôt understand the system. Solution of highly complex problems 

will be impossible, except through long trial and error, and occasional luck.  
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Calibrated simulation models 

Oliva38 describes how simulation model construction is an iterative improvement 

process that follows the basic cycle of the scientific method:  

(1) State the hypothesis (what causal structure causes what behaviour). 

(2) Design the experiment (build or improve that causal structure in the model). 

(3) Run the experiment to test the hypothesis (run the model with scenarios). 

(4) Evaluate the results (examine scenario behaviour, compare to time series data). 

(5) Use the evaluation to state a new hypothesis and start another cycle. 

The cycles complete when the model duplicates system behaviour to the desired 

level of accuracy and does so using structure reflecting the real world. At this point the 

model is said to be calibrated. ñModel calibration is the process of estimating the model 

parameters to obtain a match between observed and simulated behaviourò39 and is a 

stringent test of the hypotheses linking model structure to actual behaviour.  

A calibrated simulation model of a complex social system (such as a country or all 

countries) can be used to run reasonably accurate policy experiments (scenarios) in 

seconds. The same experiments on the actual system would take much longer or too long, 

be prohibitively expensive, or in many cases be infeasible. Calibrated models make 

impossible experiments possible, rapid, and cheap. 

Model experiment results, combined with knowledge of the modelôs structure, can 

serve as reliable key input to the policy decisions making process. For management of 

complex systems, the central purpose of calibrated simulation models is to replace 

intuitive decision making (due to reliance on black and grey box models) with decisions 

grounded on the scientific method (using validated glass box models). No other tool can 

do this well. This explains why calibrated models are the tool of choice in countless areas, 

such as fiscal policy, budget forecasting, urban planning, and epidemiology in 

government, and stock market analysis, product marketing, financial management, 

business process management, and aerospace design in the private sector. 

Small uncalibrated models, which are much easier to build and only roughly 

approximate time series data, are also useful. They ñare unique in their ability to capture 

important and often counterintuitive insights relating behaviour to the feedback structure 

of the system without sacrificing the ability for policymakers to easily understand and 

communicate those insights.ò40  

Uncalibrated models (aka concept models) are said to be qualitative and are used 

for strategic insights, such as location of low and high leverage points, or as a precursor to 

a calibrated model. Calibrated models are quantitative and are used for precise policy 

decisions, as well as strategic insights. Figure 5 shows a typical well-calibrated model.41 

This model is especially relevant because a model of the general problem was developed 

first and then calibrated to fit a particular case, which validated the general model.  

The same could be done for the backsliding problem. A general model that roughly 

explains the problem as a whole would first be developed, using aggregate time series data 

such as Figure 8 and our four requirements. As country cases are then added to the 
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collection of calibrated model scenarios and the model improved as necessary, the model 

would more and more fit case and aggregate time series data ñfor the right reasons,ò42 and 

the explanatory power of the model would grow. Once a sufficient number of 

representative cases were added, causal structure would become complete and correct 

enough for a serious policy experimentation program. This topic is explored further in 

Conclusions.  

Figure 5. Example of a calibrated simulation model. Despite the complex behaviour of the actual 

time series data (solid line), the fit to simulated behaviour (dotted line) is excellent. The problem 

analysed was erosion of quality of service in service industries. A general model was developed. It 

was then calibrated to fit one organization, a retail banking services unit in the U.K. Calibration 

required measuring 38 model parameters, such as time to adjust labour, hiring delay, and time for 

attrition. Note the well-named feedback loops, such as death spiral and false learning. This 

enhances feedback loop understanding and better communicates their roles in the model.   
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Analysis results 

Social force diagram  

Figure 6. Social force diagram of the democratic backsliding problem. What seven of the theories 

of Figure 1 explain is shown. Each explains only a small piece of the puzzle. None penetrate to the 

fundamental layer.  

Analysis results are summarized in the social force diagram of Figure 6. The diagram was 

developed by asking a relentless series of WHY questions: 

1. The first WHY question: After summarizing problem symptoms as backsliding from 

democracy to authoritarianism, we asked: WHY do those symptoms occur? Because of 

backsliding decisions made by politicians. Bermeo43 describes how ñExecutive 

aggrandizementé occurs when elected executives weaken checks on executive power one 

by one, undertaking a series of institutional changes that hamper the power of opposition 

forces to challenge executive preferences.ò These decisions are made due to various 


